Mephenytoin hydroxylation polymorphism: characterization of the enzymatic deficiency in liver microsomes of poor metabolizers phenotyped in vivo.
The rate of 4-hydroxylation and of N-demethylation of S- and R-mephenytoin was determined in liver microsomes of 13 extensive (EM) and two poor (PM) metabolizers of mephenytoin. Detailed kinetic studies were performed in microsomes of eight EMs and the two PMs. Microsomal mephenytoin metabolism in PMs was characterized by an increased Km (150.6 and 180.6 vs. a mean [+/- SD] 37.8 +/- 9.6 mumol/L S-mephenytoin in 8 EMs), a decreased maximum rate of metabolism for S-mephenytoin hydroxylation (0.76 and 0.69 vs 4.85 +/- 1.65 nmol 4-hydroxymephenytoin per milligram protein per hour), and loss of stereoselectivity for the hydroxylation of the R- and S-enantiomers of mephenytoin (R/S ratio: 1.10 and 0.76 vs. 0.11 +/- 0.04 in 13 EMs). The formation of 4-OH-mephenytoin from R-mephenytoin and the demethylation reaction remained unaffected. These results support our hypothesis that the mephenytoin polymorphism is caused by a partial or complete absence or inactivity of a cytochrome P-450 isozyme with high affinity for S-mephenytoin.